The response of the bowel mucosa to enteral formula supplemented with dietary fiber was examined in rats with 30% full thickness burns. The rats were fed a standard enteral formula without fiber or with one of two types of fiber (insoluble soy fiber or soluble guar gum fiber). Seventy-two hours after burn injury, the mesenteric lymph nodes were excised aseptically for bacterial culturing. Samples of the jejunum, ileum and cecum were also collected for histological examination. There were significantly fewer bacterial colonies in the lymph node cultures from rats given soy fiber compared to those from rats fed no fiber. In rats given soy fiber, the integrity of the bowel mucosa was maintained in the jejunum, ileum and cecum. In rats given guar gum fiber, however, the repair of mucosal erosions was observed in the jejunum and ileum as well as flattening of the cecal mucosa. These findings indicate that soy fiber is superior to guar gum fiber for maintaining bowel mucosal integrity and preventing bacterial translocation in burned rats receiving enteral feeding.
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RESULTS
After burn injury, the total calorie intake per kilogram of body weight showed no significant differences among the three groups. The body weight before burn injury and 72h afterwards also showed no significant differences among the groups .
When the growth of at least 100 bacterial colonies was defined as a positive culture, the positive rate of lymph nodes showed no significant differences among the three groups, being 1/6 (17%) for the soy group, 4/6 (66%) for the guar gum group and 4/6(66%) for the fiber-free group. However, when the number of colonies per gram of lymph nodal tissue was examined, a significant difference was seen between the soy group and the fiber-free group (p<0.05, Wilcoxon test) (Fig. 1) .
Light microscopy showed that the integrity of the jejunal mucosa was basically maintained in the soy group. In contrast, fusion of the villi and submucosal edema were observed in the guar gum group, while severe erosions were seen in the fiber-free group (Fig. 2) . The findings in the ileum were similar to those in the jejunum (Fig.  3) . In the cecum, flattening of the mucosa was more pronounced in the guar gum and fiber-free groups than in the soy group (Fig. 4) . Fig, 1 . Culture of mesenteric lymph nodes (the number of bacterial colonies per gram tissue). Each cross and bar indicates the mean +SD. Soy group, enteral formula with insoluble soy fiber (n=6); guar gum group, enteral formula with soluble modified guar gum fiber (n=6); fiber-free group, enteral formula without fiber (n=6). 
DISCUSSION
In this study, erosions of the small bowel mucosa, flattening of the cecal mucosa and BT were observed in the fiber-free group after burn injury. This "destruction of the mucosal barrier" and bacterial invasion after severe burns is reported to be due to atrophy of the intestinal mucosa due to ischemic damage (20) or increased intestinal permeability (21) (22) (23) . Such changes are generally only seen in the small intestine, and there has been no consistency regarding reported changes in the large intestine. However, we found changes in the cecal mucosa in this study. All of the animals in this study suffered from diarrhea. The changes in the cecum might also have been caused by diarrhea.
Dietary fiber is the general term for the structural components of the walls of plant cells. It is not readily processed by human digestive enzymes, and is mainly composed of polysaccharide. Dietary fiber is known to inhibit diarrhea (13, 14) and to promote hyperplasia of the mucosal cell in the large and small bowels (11, 12) . In agreement with these reports, the soy group showed only very mild changes in the cecum and had much less severe diarrhea than the other groups. The integrity of the bowel mucosa was maintained in the soy group. On the other hand, the guar gum group showed mucosal changes in the small intestine and flattening of the cecal mucosa.
Insoluble dietary fiber prevents atrophy of the intestinal mucosa mainly by its bulk effect. Water-soluble fiber prevents mucosal atrophy by means of the short-chain fatty acids produced by fermenting water-soluble fiber (24) (25) (26) . Soy fiber decreases transit time and increases fecal moisture content compared with guar gum fiber (24) . It is known that soy fiber is also highly fermentable, similarly to guar gum fiber (27) .
BT is caused not only by destruction of the mucosal barrier but also by overgrowth with enteric bacteria and immune deficiency (3, 20, 28) . In this study, soy fiber was more effective than guar gum fiber in inhibiting BT. Because soy fiber maintains the mucosal barrier in the small intestine and cecum, and is more effective in inhibiting overgrowth with enteric bacteria than guar gum fiber (15) .
The administration of glutamine and insulin-like growth factor 1 have also been found to be highly effective for the prevention and treatment of intestinal mucosal atrophy after burn injury (29) (30) (31) . However, these agents are expensive and/or still under clinical development. In contrast, the properties of soy fiber are well known (19, 27) , and soy fiber is easy to use clinically and inexpensive.
In conclusion, these data suggest that soy fiber prevents destruction of the intestinal mucosa and BT after burn injury in rats, and has the potential for clinical application although further studies are needed.
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